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We, I ^ 

Company iiioerpaiaiifoi^ 
the lava of Great Britain, of Celaneso 
House, 22 & 2$, Hanover Sqfaaze, London,, • 
W.1, do hereby declare the nature of. this * 
invention and in what manner the same 
is to he performed, to ho particularly de- 
scribed and aaceartalacd m and by the 
following statement ; — 

This invention, relates to- coating flexible 
sheet material /with .thttmopiastio mate- 
rial. 

Aoeordbg to the present invention, 
flearihlft sheet roateriaf W mooted with 
tbcrmoplast^^ TrmW 

thro«g^^5lnip t cff a: pair af heated* oalm.-'i, 
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dec rolls and ' around one of them, feeding 
thrnnopfastic material ' lata the nip be- 
tween the sheet a^td the' second - 
roll, and constraining the plastic m&te- 
.riftl wholly to* 'adhere to -and "follow the' 
sheet by means o£ a doctor blade 
extending into the nrp and pressing 
against the second rolL* * 

Conveniently also,' the thermoplastic * 
material is first brought' nrGo* 1 sheet farm 
by passage through the nip of a psfr of 
heated ealflnflAr xoHe, the nip being pro- 
vided with a doctor blado extending there- 
into, whereby the whole of the emerging . 
thermoplastic material isr - consfc&jned' to 
follow one. of the rolls- 

The use of doctor blades in this.' way has - 
several advantages, it aHawa of diseas- 
ing with the expensive apparatus reqnxoed 
for accurate- oontrol of the tixrnperatnre of 
the rolls. and permits of the use of steam- 
and other, heating media not Readily" 
realisable where close control of tempore 
tee is. rebuked, particularly where' large * 
masses of metala. axe hxvclved as in heavy 
calendar rdfo/ Further, fl» makes possible 
the use of" compositions (far instance those ' 
containing oils or a very high proportion 
of filler, ie-g a proportion equal to. or 
greater than that of the -base: material) 
which have poor cohesion daring fihn for- * 
matioh, although in thenteeireef arming & 
satisfactory material for' the fcidshed 
article: * 

The invention, includes apparatus for 
[Ptvsa U] 



carrying out the above process, ooiopris- ' 
ing a pan* of roHa adapted to be heated 
and oo-acirng to form a nip, mean? for 5&* 
feeding fffrrfhfo Bheet material through the 
nip and around one of the rolls, moan* 
for feeding thermoplastic material into 
thonrp between the sheet material and the 
second roll, and a doctor blade having its 60 
operative edge extending into the said nip 
and pressing agamst the second rolL 

Jfc is rnrpcoitattfc that the doctor blade 
should be suitably set with regard to the 
rolls into the nip of which it extends. It 60* 
should, for instance, bo set so that its 
operative- edge is in or near the plane 
through the axes of the rotis and parallel 
to those axes and ao 'that the Blade, points, ; 
against 'the direction of travel of the' roll 70 
against which ft ■presses. Further, if the 
angle between the face of the blade turned 
toward* the roll against which it presses 
and a radios of that roll drawn to the Ime 
of contact with the blade is much lees than 75 
90* the thermoplsstio material will not be 
forced on to the nexible sheet or the 
diverging roll hut will stow under the 
blade. If the blade employed is bevelled 
Q& the face turned towards the plastic 80 
material^ as is preferably the case, and 
set so that the above angle much exceeds 
100% the- plaatio taatsriaX especially if it 
is in the .fa rm ' of a heavy film, will not 
dear foe bevel of the knife, but will 85 
bunch under it and £a£ to pass over to 
the next rolL The best- posxtdon of the 
blade <rfU vary with the thickness of &e 
sheet emerging from tike rolls. ft has, 
however, been found ihiat the above angle 90 
should, in general, be between 95 and 
100*. 

The doctor blade preferably has a bevel 
at the operative side of the face turned 
towards toe plastic material- which is long 9$ 
in relation to the thickness of the blade. 
A blunt, short bevel wul obstruct the paw- 
age of the plastic material, even. if" the 
blade is set at the correct an^le, while a 
long easy taper assists in easmg it; from 100 
one roll to the next. 

The process is applicable to the cos 
of flexible sheet materials with com] 
tions comprising various thermo: 
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compounds. Thus there may be employed 
comp ogiti aiifl comprising ooiQulose ddrivw- 
tives, fox instance inorganic esters of odl- , 
^lulose, e.g, cellulose nitrate, orgardo esters ' 
5 * of cellulose*, e.g. cellulose acetate, cellu- 
lose formate, oelhi^oBe propionate- and cel- 
luloso butyrate, and cellulose ethers, e,g. 
ethyl oelhilooe, methyl oelruloee and 
benzyl cellulose. Further examples of 

10 thennoplastio compounjdB "whiah can be 
employed according to the mv mtdor> are 
halogeuated rubber and vinyl reams. 

Tho bh.eottkOp )f*itit> oompo erricmfl em- 
ployed may comprise modifying agents, 

16 eg. plastioisera, dyes, pigments, lakes, 
" filing materials, fire retardants, resins 
and oils. By this means it 'is possible to 
modify the properties of the nuiahed pro- 
duct, for exampla 'so as to impart softness, 

20 elasticity, tedfcflity, hardness, gtoas, 
colour and stability thereto. A* ^nvmplfw 
of plastidsera which can be need in celhi- 
lose derivative compositions employed 
according to the invention, mention may 

25 be made of aryl sulpnoamidee, &g, para- 
toluenes thyl-^phonimid^, alkyl phthal- 
ofcea, eg. dimethyl phthal&te, dlalkyl 
tartrates e.g. dibutyl tartrate, alkoxy- 
alkyl esters of pdybasio organic acids, e.g. 

30 d^-(ethc^^et&yl^pnthalate, esters of 
polybasic organic adds -with mono-afcsyl 
ethers of polyhydrio alcohols, **g. the 
ester of diflfchylone glycol ethyl ether -with 
phthalic add, alkyl esters of phosphoric 

$5 acid, e.g. trimesters of glycol with phoa- 
- phorio acid, aryl esters of phosphoric add, 
e.g. tricreayl phosphate, mixed alkyl-aryl 
phosphates, and camphor. These can be 
employed singly or m combinations of two 

40 or more, and in any suitable Quantity. 

The invention is appHcablo in the pro- 
duction of composite sheet maiMrfcU by 
calendering a sheet of thermoplastio 
material on to a backing of textile fabric, 

45 paper or Hke sheet base material, and par* 
* ticnlarly in coating such sheet base mate- 
rials with thermoplastic compositions 
which, hare been reduced to a. state of fine 
subdivision, as in moulding powders. It 

50 can, for instance, be used in the produc- 
tion of composite sheet materials by the 
processes described in British Specifica- 
tions Nos. 440,767 and 441,622. 
Ll the accompanying drawings there is 

55 illustrated an apparatus suitable for use in 
a process according to the rarewtiori in 
which sheets are formed from powdered 
thermoplastic material and united with a 
base fabric. 

60 Riqure 1 is a diagtammatio side view 
showing the arrangement of the doctor 
blades with regard to the forming sheet of 
plastic material and the coated material. 
Figure 2 is & detailed side view showing 

65 a doctor blade and its adjusting means. 



Powdered therinopIarfS^maAeriab rlE**?' 
contained in the hopper U is fed _to 
series of steam-teatea calender rolls, 13, : 
14, 15 and ^loV mounted on adjustable bear- 
ings so that the distant* between the rolls 70 
can be accurately adjusted to exert the 
desired pressure oxx the farming web of 
plastic composition* 

At each nip of the series of roUa a dootor 

rejajj^orP^^^ 

its operative' edjp eTtonrting into the nip 
and proobfefrg agonist the roll above th« ttip 

and so positioned with regard to ihe form- 
ing web and the* roUa forming the nip that' 80 
it causes the whole of the web emerging 
from the nip to be carried away by the . 
roll below the nip.- The doctor comprises 
a body member 21 prvotauy supported by . 
means of an ear 22 and adjustable by 86 
means of sot screws 23 and £4 operating 
through pivoting arms 25 and 26, 3n the . 
groove 27 in the body 21 is mounted a * : 
blade holder 2d fastened to a blade 29, of 
hard steel, iron or alloy with, a relatively 90 
sharp edge 33 and a Long tar^rmg bevel 
82, which is held against the action of the 
material by a set screw 31 operating hi a " 
threaded hole in the body 21. The blade 
is preferably formed of » metal, or coated 96 
with a metal, which does not rust on ex- 
posure or tarnish m contact with the 
plastio material, The bevel 32 on the 
blade is so shaped and positioned that the 
forming web emerging from the nip is 100 
wholly transferred to the next roll in the - 
series. 

When the web is sufnoieutiv oondensed 

and plastio it is pmscd o^tgto^S^ 1160 " 
n^e^aj^^which is &d thxougiruie lower 106 

Dgpl by to* boated roll 19 and * 
wracff^iSPu necessary, preheated. The 
pressure between the rolls 16 and 19 is so > 
regulated that the plastic material is 
coated on the fabric or, if desired, pressed 110 
into or through the fabric The composite . 
material is then drawn from the device, 
cooled, aud »ToSadl M>r cut into suitable 
form. If d5ggajWBfrrHtiiort*I rolls carry* * 
rag an embossed design can bo employed 116 
to form a pattern on the hot plastic mate- 
rial coming off the calende r roll 19. 

If desired, the blade can be supported 
by a single body member 21 at the centre 
or two or more such members Can be 120 
spaced along the blade or the body mem- 
ber can extend from side to side of the 
calender and be braced against the calen- 
der frame and provided with adjusting 
means co-acting therewith. Again, otiher 12$ 
means may be provided for the adjustment 
of the angle of the blade. For mstooce, 
the blade may he provided with pivoting 
points at its ends and with weights or 
springs. Means other than steam, e.g. 130 
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electric resistances and open, 
bo need for heating the calender rolls. 

Having now particularly o>sorfbed and 
ascertained the nature of OCX aaJd inven- 

5 tiOB ajad JO, what TrmYirmr thB 883110 ift to 

bo performed, we declare that what we 
claim is : — 

1, A process of coating flexible sheet 
material with a thermopleetio material, 
10 which eompnsod passmg the Bheet mate- 
rial thicogb the nrp of a pair of heated 

ffftj qndCT rolls J" 1 *! mmd OttO Off thftm, 

feeding thermoplastic material into the 
nip between the sheet material And the 

15 ecoond roll, and con strain m g the plastic 
maiozial wholly to adhere to and Mow 
the sheet material by means of a, doctor 
blade extending into the nip and pressing 
against the aeoond roIL 

20 2. Process iwoordmg to Claire:.' 1, 
wherein the thermoplastic twA.fwHft.1 ia first 
brought into -ehoot fnrm by passage 
through the nip of a pair of heated calen- 
der rolls, the nip being provided with & 

25 doctor blade extending thereinto, whereby 
the whole of the amerg&ift thermoplastic 
material is constrained to follow one of the 
rolls. 

Process ocoording to Claim. 2, 

30 wherein, a aeries of rolls oo -acting to form 
a series of nips is employed, each nip 
being provided with a doctor blade ex- 
tending thereinto, whereby the thermo> 
piastre material is fed Mo the first nip 

36* and the sheet material is fed into a 
Succeeding nip and united witih the ther-' 
mopla&tic tftflt^rfcl . 

4. Process aooarding to any of the pre- 
ceding Claims, whercfai the made or blades 

40 are set at an angle of between. 05 and 100° 
measured between the face of the blade 
turned towards the roll against which it 
presses an d a r adios of that roll drawn to 
the line of contact with tho blade» 

45 6. 'Process according to any of Claims 
1 — 4, wherein tho nowble backing mate- 
rial is a textile Jabric. 
6. Process according to any of Claims 



1—5, wherein the shoot material is coated 
with, a c&Iralo&e-eatex or -ether thermo- 
plastto material. 

7. Processes for coating flfflrfhle sheet 
mftfowfa^ substantially as described. 

8. A calender device for coating 
flexible sheet material with thermoplastic 
material according to the process of Claim 
1» comprising a pair of reus adapted to bo 
heated and co-acting to form a nip, moans 
fox feeding flecrXblo sheet material through 
the nip and around one of tho rolls, means 
fox feeding thermoplastic material into 
the nip between the shoot matenal and 
the seoc&d roll, and a rinofcnr tubufa having 
its operative edge extending into the said 
nip and pressing against the second roIL 

<S. A calendar dVrico acoording to 
(TlaYvw g, comprising & series of rolls oo- 
aotmg to farm a series of nine, means for 
feeding thermoplastic y^nAmw^l into the 
first nxp, means for feeding flexible sheet 
material into a succeeding nip, each nip 
being provided with a doctor blade ex- 
tending into tho nip and pressing against 
one of the rolls so that the plastic material 
emerging from each nip is constrained 
wholly to be carried from nip to nip by 
the mtervenmg roll and is muted with the 
sheet material at the nip into wnich the 
latter is fed. 

10. A calender device aooording to 
Claim 8 or 9, wherein the blade or blades 
ore set at an angle of between 95 and 100° 
measured between the face of the blade 
turned towards the roll against which it 
presses, and a radius of mat roE drawn 
to the Hne of contact with the blade. 

11* Calendar devices for coating 
flexible sheet material* substantially as 
described with reference to and as illus- 
trated by tho acconn^onymg drawings. 

Dated this 12th day of tone, 1935. 
6TEPHENS & ALLEN, 
Chattered Patent Agents, 
Celaneso House, 
22 & 23, Hanover Square, Lon don t W.l. 
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